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Abstract of JP61 72423 

PURPOSE:To obtain a new modified copolymer rich in adhesivity, printability, hydrophilicity, polymer 
modifying properties, etc., by copolymerizing an alpha-olefin with a cyclic polyene and then modifying 
the resultant produced random copolymer. CONSTITUTION :The objective copolymer is obtained by 
initially copolymerizing a 3-1 2C alpha-olefin (preferably propylene) with a cyclic polyene of formula I or 
II [R<1> to R<20> are H, halogen or 1-20C hydrocarbon; m and n are >=0; R is alkenyl or alkylidene] 
(e.g. dicyclopentadiene) in the presence of a catalyst, providing a crystalline olefinic random copolymer 
having 10<-6> to 20mol% content of polyene unit, 0.01-20dl/g intrinsic viscosity in decalin at 135 deg.C 
and <=3.5 molecular weight distribution measured by the gel permeation chromatography and units 
selected from formulas III and IV derived from the cyclic polyene without any portion insoluble in the 
decalin at 135 deg.C and then introducing a functional group into >=5mol% unsaturated bonds in the 
copolymer. 
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=7A, fx ('<>^^^y^n'<>^i?xxj» t 
HU H^fJk^nx^A, (y^D^>^yxx;W 

K>^^f;py^D'<y^yXX;W y^DDyj^ 
X2Afcfc\ S&fcliZltteiCfcHT, y^X»)A€ 

[0 0 3 8] ttE-K^ (IX) T?g$ft*fc&ft 

turn ^A«x^i/>tfx w>t-;W y*** 

fyjVnx^A, X^l/>fX H>rXJW y^DDy 
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*3X2A, x^l/>l:X (Th7tFD-f>fx;W 
y^^yj^x^A, X^W>fX (rh7tHD>f 
>rxW x£nn^*3X2A, y^f^y'J U>tf 
X (y^D'O^^XXW y^^yj^X^A, v 
*y*5/Ul/>fc?X (y^P^>^yXXjM y^DD 
^XyA, >fvypt?Ux> (y^D^/^yxx 
*) (9-7**1/=*) y^^yj^X^A, -fy 
7*Pfc!UT> (y^P'O^yXXM (9-7**1/ 
X*) y^PPyj^X^A, (7xX* (>^*) ;* 

^]/» (9-7^tUzW (y^n^^yxx 
*) ^^?iWyJ^x«)A, S?7xX*;l^l/> ($/£ 
D^>^yXX;W (9-7**1/=*) 5****5>* 

nx 7 A ( x^> (9-7**1/=*) (y^n^> 
?^xxW v^^*v*n=^A, ^DM^Ux 

> (9-7**1/=*) (y^D^>^yXx;W 
^*v*^=^A, y^D^Ur> (9-7**1/ 
x*) (y^D^>^yxx« $?*?*3>*:i=£ 
A, y^P^'JT> (9-7**1/=*) (v^n^ 
>^yXXJM y*?*5?*3=£A, y^^y'J 1/ 

> (9-7**1/=*) (y^D^>^yXXJW 
^yj^X^A, y/y*3/Ul/>tT^ (2, 3, 5 
-HJ*9 L *S/£n*t>ir$?x=*) y^DPyj^x 
9 A, ^*^*$/Ul/>tfX (2, 3, 5-MJ*?* 
yi7D^>^yXX« y^^I/yJ^XvA, v*^ 
*->Ul/>XfcfX (-f>x=*) ^DD^Xi?A 
ft&fr SSKfc, nn^lCS^T, yJ^x^A^ 
^>XJa/\7=^AtS»bTft-&«W^fi&nSo 

[0039] (x) TS£n*{fc£ 

*tl/T»i, «Atfrh7^^J^XyA ( fh7 
^>x*v*nx^A, fh7^h*yy;i/3XvA, 
xh^Xf>+vv*xix^A, r h7^h*v> ? *n= 
^A, fh7^DPy^X7A, fh^T'DtyJ^ 
x^A. ^h^i/hU^nav*nx^A, y7*h^> 
y^ODy^X^A, IfX (2, 5-v~t-^* 
7x^y) y^J^X^A, fX (2, 5->> 
-t-W7i/^» y^DDyJ^XyA, v* 
XFX-y-AfcfX (7tfHtht-h) ft<h\ 35£ 
tt, ^n^lC&t^T, v;PxixOA$5 1 ^>X«A7= 
9AfcWlLfcft^W«»»f 6*1-6. 
[0 0 4 0] (A) &#tLT. tSrlB— 

(IX) CD*T, &&%V<\m&&<D2m<D#8L>'?U 
^>^S?xx*S (fib, ^<tt)lflttlBfti/jrD 
^>*vxx*3T&£) #*MB[«X01 4 S^6Stf 
n* n icjg^ U&#SEttttft«««E 

[0 04 1] 
[ft 13] 
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(10) 



ft§l¥6-l 7 2 4 2 3 



17 



18 



R'SY 




R !5 ,-C S H 4 .,)-., 

;.::M* 

R 1 o" C sHi-t)*'* 




X 



X 1 



(XI) 



[0 0 4 2] TaSh*fc£»Xtt*0K«ftft#tf* *^yX-M; 1, 3 -i?*?)V>>>?U1>9z?X~)V 

ZtifiVtZ. 8MBHRSC CD tOYMiJWfc ir-f g; 1, 2, 3 - MJ^lo^n^^XXA'S ; 

ft, y;vvx^AXtexXirf, R 25 .-c 5 Hm r i, 2, 4- HU^^^^d^^^x^S*^ 

r/R 26 . -cs H4-a &^n^ne&x#n^>*v>x *tfsn*. ronwtim Aay>jg^<LU 

xm tRtfuttl-4 0S«£»'f. ^ZIT?, R 25 TF, CI, Br, I , 1 -2 0O7;V*;«t 

*0i/^n^>^vxx;i.Slctt, Y^ttftl/TV** ft**l-2 0(Z>7^n*S/aitLT^b*>'S, 

^^KO^<^:'bn-*^^±^R 2B ^ft-r^ Xh+yS, ^D#^yS, ^h^FvS, 7x/^> 

R 2 6 tt**JR^ 1-20 ©7JP*A«X»4«* 6 ~ 2 0 07 U 7^**7 U -^S 

ft6-2 0O7U-Mt 7^;P7U-^at»L<» eL<tt7»J-;W7^*JVStLT7xx;^, hU;k 

7U-/k7^**»t«1-. M 2 ttf^x ^nx«^ S, ^>^MW:2j»«Wf 6*l«. R 26 0 

2xX)*A7-Vl*m?&7F;U X 1 Ji**^, Any ft#«tLTB^fJ«, X^g, 7xx;l/g, HJ 

©jy-Mfc 7;^7U-*S»L<tt7U-*7 <£5£-«:S; (XI) ©&^*tbTB, WttfS**? 1 ^ 

^+;«XttS*ftl-2 0cD7;i/3*vS^fo X yUl/>W (2, 3, 5 - h U *^;B'£n^>$'^ 

5^lCH-T»oTfcJl*oT^TfeJ:Vi. X^A^^>X«A7X^AtCfi^L^:{b^^f 

[0 0 4 3] ±!HHKS: (xi) fc*tt*WU/*n*<> *ci*^r#*. -»S (xn) 

^yXXJUtlTH MA^fJk>^D^>^yX [0 0 4 4] 

XJI/S ; xfik>^o^>^yXzjI/S ;<V^n^ Mfcl 4] 
y^D^>^yXXjH; 1, 2 - Wf-fr*/9 u^>* 



[0045] s-»sc sukdr 27 1 3 o®^to#*^s^o«^«^^ 

Ifty^n^>^yXXM ^>f-J«, fift [0 0 4 6] 1 O«!0B#&«£^&g£ 

^r:J«, fh7tHP^>f^M, g^T-h^ 4JRft^«tl/TI41*lC»IBBa<, ^DAft^I 

tFD^>7^S, 7**l/XjVaiXttB«7;ir*U *flfcl/Ttt. fh7^fMnA, fh7 (t-^h 

=*a»£©»tt^fi»Kfl**ax^tt^ft»Kft *v) ^PA> (i^D^>*S>xx;» jrnA, 

**«**-r. M»tt**X ^3X^AXIiA7X tHUHMJ**fc;P (y^a^>i?yxx« 

9AB?SSU X»tt*JMfir\ ADy>JS^ k£ A, (^D^>^yI-JW *D 

&1~2 0<D7,M^g, ^*S6-2 OOJU-JP A, h'X (^>-fe?» £nA, h U h 'J X 

g, 7;^P7 u-;usgb<«7U-^7;i/^;vsx 4? (*;**>■ HJ7xx;w ^da, hjx (7»j;W 

ttft*ftl-2 0fl!>7^3*S/a€^"r. ZBSiR 27 ^UA, hU7xX;H*UX CrYy\iYuyy» ? 

t . CR 27 t , SiR 27 i SiR 27 : , CR 27 jCR 27 * DA, ^DAHJX (7t^)V7± hi— b) 

, CR 2 7 2 CR 27 2 CR 2 7 2 , CR 27 = CR 27 , CR tfStlSo V>fl>{tGto<DMc#9ltLT\*. HJ*^ 

27 2 SiR 27 2 XBGeR 27 * £i*U Y 2 \£-N (R tf~)V (y^D^^yXXW V>#>, 

is) - t -o-, -S-Xtt-P (R 2S ) ± fcJM^Y>^JX IfX (y^P^>^yXXJW 

ISR 27 B^Ii^X«2 0®^TCD**?gli^Srt)^7 V>#X V>#>fcfX (7-fe7W7-fe h*— h) fc£ 

jmp*. 7»j-;k vu;k Any>ft7;p*;K ad tf^tfen*. x^^ft^i^tim v# 

y>ft7U-;^Rt;^n^^m^ii-^ssBnfcST ^#x;nfx (hU7xx^x7^» -^;k v 

R 28 B^S1-1 0CD7;^1^L<I4^S 7D*t:X (h'J7xXj^X7^» Xy^Jk Xg 
6-1 O07U-;Pg-C&*a\ XBl®Sb<B^n ^? ^tfX [HX (HJ^D^*S/;MsX7*>) -y^r 




(XII) 



(11) 
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19 



20 



XyWk 9uu (7x-JW h'X (h'J7x- 

X7^f» Xyfr/k 5?Zf* (2, 2' -fcffcf'Jv 
;W tfx (7U/W x y y;k tfx 

^>*vxx;w xy>r;k fx e*?;i^>y*n^>* 
xxx;w xyfrjk Ex (^>**^v#d^>* 

yx-*) ZyW, 7 "J* (y^D^>^yX-J» 

x» X7^rh7 7;i/^DfflSJe, tfx ifl 
£*S?X» -^jk = y$r*KX7-feWKrfeh:J- 
-K 7*))V-y>r)V9aV^ fh7+X (HJ7x 
-W^7^» xy^;k JKfcx?**, sc 

(Ce H 5 ) N i [OC (Ce Hb)CH=P (C 
e Hs)* ] (P (Ce Hs) 3 ] „ (Ce Hs)N i [OC 
(Ce H 6 )C (SO3 Na) =P (Ce He)* ] [P 
(Ce Hs)a ] 

[0047] njWkfcGmo)$kfrmt\sX\t, V9 

on tfx K>*/xHJ;W /^v^A, a? 
UX (h«J7i-^*X7^ » y^DD 

tfx (Hjx^*x7^» ny^As tfx My 

3/7>fc-t-7? t /W /t95?*A. Z^vOAtfX 
(7ir^7-feh^-h) , is&UO (fh77xZJ|, 
>>9u79i?X» x^DD (1, 

( [L 1 -R 2 ') B ( (M 4 Z 1 Z* 



KyWh. h'X (7UJW /^yW, 7 
(1, 5-^a**^S?X» A7y-)Afh7 
7JWn«ML (7-fe^7irh^- h) (1, 5- 

ft rh^X (7-fehxMJ;W /^y^-fh7 

M*fc*»Ttt. me (a) ^©s^^sfc^fttt- 

[0 0 4 8]-*, RS^ttfitKfc^T, (B) it&t 
LTfflV»6*l*. 8913 (A) jfi»©a»*Jlft'&*Xtt 

•tl/tlt (B-i) K (A) *#<D8£&Rfl;£& 
tR«UT-r*>ttO«#ft»flfr*ft^«i:, (B- 

2) 7;P5y*u->s««rs^d:3Wc**. k (b- 
l) *»ofc^«tUTtt, ttG (A) Oi»aWIMtM 

S^7C*lClS'&l/fc7x^>t36^^-5lb'&«, 
?*>t*R©»3W7E«lctl*b&7x*>t*6ft* 

*^*>t*fk0)»«J5E«K:*lftL&7x*>t*6& 



Z' 3 <»-■>-) 



(XIII) 



(fiU L 2 
M 7 



( [L» ] k+ ) p ( [M 6 Z 1 Z 2 
&M 6 , R 30 R 31 M 7 , R 3 * 3 CXttR 33 
L 1 t&M'XES* M 4 RtfM 5 

r»n*n«w»«®5ft 7 id, 8-iot, 
us, 12*. i3K, i4«a»i5**6a«n 

*7C*. «F*Kttl3ML 14ftRtfl5ftjfc£Stf 

n***, m 8 rvw \tzn?timw&v>3m, 4 

ft, 5ft, 6ft, 7ft, 8-1 Oft, IK lift, 2 
ft, 1 2ftfttf 1 7ft#&atftt*7C*. Z 1 -Z" » 

w?h**Bf, x7;^;P7^/s, s^&i-2 

g, K»»l-2 0©7**Jl* e2£&6-2 0©7 

u-Mfc 7;p+^7U-;«, 7U-;P7^*;«, 
1-20 ©Any>fisy£fc*££, 1 - 
2 O07->;U**v£. HSX«Any> 
■ITttftU Z 1 -Z' ttf©2a±«S«>MC|S^bT 
«£*jSL"0>Tt>J:^. R l9 fi*^H^ SUSSl- 
2O07;M^& SSS6-2 0CD7'J-;PS, 7;p 

*ju7 u -)vmx\*7 u 7;wp;«** u r* 0 & 
r;R 3 M«n^nv^D^>^vxx;vs, g&^a 

R >, «^^Sl-2 0O7;^m 7'J-Mt 7JP 

*^7 u -;u»xtt7 u -^7/wp;«*«i". r» » 



• z* ] (fc -«>-) c • • • (XIV) 

fh77x-;^7^»J>, 7*D>'7->fc£CD:*; 
30 H«E&^€^-Tc gttM 4 , M 5 0IIRHrei~7<Z> 
Sft. h«2-8^^S, k» [L 1 - R 2 9 ] , 
[L 2 ] O-f*>ffi»Tl-7 0S», pttlEUOt 
q= (pxk) / (h-g) D TS^n^ 

[0 0 4 9] CICIT, ^ibl 1 T^$n-&;wxits<D 

I^tLTH 7>t-7, /^JP7^>, 7XU 
>. ztt^JVTSiy, yi^7^>, N-p<^7- 
U>, y7x-^7^>, hU*3^7^>, hUX^ 
;i^7^>, hU-n-^iU75>. N, N-^^JP 

^ 7XU>. ^^^7xXJU75>, e'Jy>, p-7" 
D^E-N, N-v^5FJV7xU>, p-nho-N, N 
-vj*^7xU>fe£<D75>g, h'JX^7^-X 
7><>, hU7x~;l/7^X7><>, y7xZ^7tX 
7^>^^7*X7>f >«, v^^x-x;k yi 
^X-t-;U, rh7tHD77>, y*+*>ftf© 
X-x^ ylf^tl-fik fh7tHoft 
7x>^^<D^x~x;WS, x^;^>7x-h^:i: 
(DXXx^S&^W^tl-So 
[0 0 5 0] ^fe, M 4 RlSW <D%#mtbT\t* 

50 B, A 1, Si, P, As, Sbttt\ ff^L<«BX 
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ttP, M 6 <0&frmtLT\Z. Li, Na, A g, C 

u, Br, Ifc£\ M 7 (DMtftWtLTte. Mn, F 

e, Co, Ni, Zn &&WWf5ft*. Z 1 -Z- £> 

^^;V75/S; vx?;v7^ys, fiSMSi-20© 

tt**6-2 O07U-;W-*->Sil/T7x 

K*»i-2 0©7;p*;i/SttT^^S; 

n-**^;V2; 2-xy^*5/;« % JftRK 
6 - 2 0 <D7 U -Mk ; 7^*^7 U < \*7 

U-^7;V*;PSfcUT7xx;«; p-hU;VS;^ 

; 4 - t -^7i^S ; 2, 6 - 
JI/7xXJPS ; 3, 5-v^^7xnJl/S ; 2, 4- 
^f^7x-;H; 2, 3-^^?;k7xx;«, k 

#D7xx;Vg ; 3, 5 - v7;M-D7x-;Vg ; ^> 
^^PP7x-JH;3, 4, 5-MJ7;M-U7x- 
;H;^>*7;M*D7xXJl,g; 3, 5-v (MJ7 
)V*n*?)V) 7i-M, An^JHTtbTF, C 
1, Br, I, %m**U4 mtbTK*?)V7>? 

v7x-;i/7;Pv>S, vv#DA*vJU7>^> 

s, ^7x-;n*iWff>n^. r 29 , R**<Dm 

LTtt, *^;W^n^>*vxx;l,S, y^S/*n 

s^fo7;v*;vSTH»snfct>©^fe>n*. c 

nfc7^*;vs©s« i - 5 ©ist^Sc 
[oo5i] ±BHfct am), aiw^w^T 

(XIII), OlV)©fc£tt«>+T. ftfcttfcftk TEflfc 

©aWfcffaic«fflT*a. «Atf, hss am) © 

x£A, fh77x-JHSh'J (n-^W 7>^E 
x£A, fh7 7x^JW h U ^ ^7 >^E x7 A, 
rh7 7i-JWf h 7X7^7 >^X>>- A, fh7 
7xX/Hm*«lrMJ (n-^JW 7>*x*A, 
x h 7 7xZJHg^>yJl/ h U (n-^;W 7>^ 
-7A, fh7 7x-J«y^fjI.y7x-JV7 
X$A, fh7 7x^JHS^» h U 7 xX;V7 >^ 
X*A, fh77x-J«hU^W-U-^A, 
rh77xrj«^fJ^'Jy^<>A, fh77x- 
^fflS'Ov^hTUxX^A, xh^7xx;PiJS^^ 
^ (2 -yjy f D is—OA) , rh77x-i«h 
LU^XJl^xtfA, fh7 7x-JW^>y;M 

^;I/x;i^x?a, fh^x k>^7Wd7x- 
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;W fflKHJX^l^^X^A, fh^X (^>£ 
7WD7xZJW fflSHJ (n-^;W 7>^x£ 
A, fh7+X (^>?7WP7x-;W MKMI7 
x-^7> : E-^A, fhHX (^>^7MD7x 
x;W iSrh^T'W^^A, fh7+x K 
>^7WD7x-;W ISfh^X^^^ 
A, fh7*X (^>?7WP7x^W 
;VhU (n-:/?/W 7> : en'>AD , fh^X (1 
>^7WD7xZ;» flRt (Oyi^'J (n-?? 
20 /W 7> :: EX'>A) , fh7+X K>^7MD7x 

x;W «^^;i/v7x-;U7>^r^A, fh^x 

(^>*7;i^D7xXJW ffl8*^hU7xXJP7 
fh7+X K>^7WP7xZW Si 

Kv ? ^^V^7xx;P7> : ex»>A, rf7+x (^> 
^7Mo7x-JW HK7xUx^A, fh^X 
(^>^7Mn7xzW fflS^^7xUx>5A, 
fh7+x K>^7Wn7x-;» MkVtffrT 

XUx^A, rhHX K>^7W07x^W il 
KhU^I^TxUx^A, fhHX (<<>?7)l* 
20 D7xX;W ISy^fJl/ (m--hD7-'JZ') 
A) , fh7+X (^>^7WD7xZiWfW 91 
(p-^D^7-U-C7A) , fh7*X 
K>^7WD7xzW fflKbTU vX>>A, fh7 
*X (^>^7WP7x-« fl3SS (p-SOVfcfU 
S>X*A) , rhHX (^>?7WD7x-iW « 
ft (N-^^;Vb!U^X^A) , fh7^X K>*7 

fh7^X (<097)\,*U7x~)l) M& (O-i/7 
/-N-^^tfU^x^A) , rh7+X «>*7 
50 WD7xrJW ®K (p-i >7y-N"-/WHfUy 
X^A) , fh7+X (^>^7MP7x^M ®& 
(p-v7y-N-^>vJHf U^X^A) , fh7+ 
X (^>^7Jl/tP7x-W m&bVtf-JVZJVtii— 
£A, fh7^X (^>^7WD7xX;M fflIK^> 

D7xx;W ISfh77xMXfc^A f xh7* 
X (3, 5-yhU7MP^W7xXiW M8^* 
^7X»J£A, HJX Ky^7iktP7x-iW 
(p- h U 7 WO/W h 77WP7xr;W Si 
40 WJ**)V7-V-VJ*. hUX K>^7MD7x 
x;W ( p - h U 7 )Vt P ;* ^;i/T- h77MP7xZ 
;» ®KhUx^7>^x^A, NUX (^>^7^ 
to7xz;W (p- hU7WD^? i ;l^h77^* 
D7XXJP) IS^Uy-W, hUX (^>*7;M- 

D7xxji/) (p - hU7;^n^^;io^h^7;^n 

7xx;W ae (N-^fj^Uy-^A) , hUX 
K>^7^tP7xXJW (p - h U 7)VtU^)V 
fh77MD7xZJW Ifflg (0-v7y-N-^5" 
JHfUvX^A) , h'JX (^>^7MP7xZiW 

5^ ( p - h u 7 ji^ h 7 7;i<t p 7 xx;w a 
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B (p-y7;-N-^>/MUy^A) , MJX 

• K>^7^tD7x-;w (p- h^yjvtu^v 

rh77MD7xZjW «h'j7x-MXfc^ 
A, MJX K>^7W07x-W (2, 3, 5, 
6-rh97**DKUy=M HSv*^;l/7xiJ- 
*A, h»JX (^>^7WD7xZJW (2, 3, 
5, 6-fh77WDlfUy-;W fflSMJX^l/T 
>*-£A, MJX K>^7;i/t07x-JW (2, 

3, 5, 6-xh77;^Dtruv-;w aiKtruv- 

*A, MJX (^>^7Jl/^n7x-;W (2, 3, 
5, 6-xh^7;P^ntfUvr;W US (N-*^ 
t'Jy^A), bUX K>^7MD7xzW 
(2, 3, 5, 6-xK77J^nbrU>?-;W MS 

(o-vTy-N-^^tru^-^A) , hjx 

>^7WD7x-W (2, 3, 5, 6-fh77iI/ 
^ntrUvn;W flJS (p- J -N-^>v;i/b!U 
x-^A) , hux (^>?7;M-D7x-;W (2, 
3, 5, 6-fh77WDeUy-;W HSMJ7x 
XJl/^X^X^A, MJX K^7WD7x-W 

(7xr;w fflKv^^yczy^A, c^> 

^7MD7xrW C3, 5-v (h'J7;^n^^ 
;W 7x-;W lie^^^J-U-^A. MJX 

>^7WP7xZ« (4 - b U 7MD^^7x 
-;W fflSv^Jl^-Ur^A, MJ7x~;i/ K> 
^7WD7x-;» IS^^Jl^xg-^A, ^ 
*rvmuwmk h U X^JU7>*-£ Afc£##tf £ 

[0 0 5 2]-*, -Asa aiV)©fls^»tLm x 
h77xr;«7xDt-'5A, xh^7xxjHBB 
ft, rh77x-;H8hU^, T-h77x-;i/flig 

(fh77x-W^7^J>T>^», fh7tXi 

R *4 



* K>^7JVtD7xZW fflS7xDim^A, rh 

?*x K>^7;^n7xx;W SIS (l, r -v 
^^7xDtZ')A) , rh7*X (1>27)l*U 
7x-W «f^^^7xDfc^A, xh7*X 
(^>^7^D7xXJW fflS7ir^7xD-feX«i7 
A, rh7+X (^>^7WD7x-;W fflB*Jl^ 
^7xOt--)A, fh7^rX (^>^7MD7x- 

;w M>'7y7xntru fh^x (^>^7 
WD7xz;W fflS&, fh7+x (o?y)i*n 
10 7xXJW fflK hum rh7+X «>?7)l*u 
7x-W fflBU^A, xh?*X (^>*7JM*n 
7xXJW BB^MJSA, fhHX «>?7)V* 
D7xXJW fflS (rh77x-;^7^J>7>^ 
» , 7h7+X K>^7WD7x-W OB (t 
h77x-;^7^U^D7^H) , xh7*X 
(^>^7WD7xZ;W HIS (fh77x-Jl/» 
7>MJ>®») , fh57A*D||ft 

sns. trta-HS^ am), oiv)emofls-&« 

20 tLX\t, flIAtf, MJX (^>^7WD7xZW 
HB. MJX [3, 5->? (HU7;V*D^y;» 7x 

-;w m, h u 7x -)vm&tsi£ bmtz - 

[0 0 5 3] £CD (B- 1) S (A) 

"Tffl^T'biVi. (b-2) a»©7*5y*tf 
av) 

[0 0 54] 

^ litis] 



I 4 



Al-O-fAl - O^t-t-A I 



R 



3 4 



• • • 



3 4 



(XV) 



R 



* 4 



[0 0 5 5] (:£+. R"ttKXftl~2 0. »*L< 
tt 1 - 1 2 ©TJMrJl'S, 7)W-)V&, 7V-)V& 

U 1^3-5 0, »$L<tt7~4 0©SfST?fe 

) ?&2t\z>m#7)v* (XV 

I) 

[00 5 6] 
Htl6] 

-e a i - o 

I • • • (XVI) 

R '* 

[0057] (a;*. R i4 RVs\mmtmc-vib 
[0 0 5 8] WffiHKJC av) stf ovi) 



-s. £mm&&7Sk±.o7)vs.;*D->x\tz.ne><nm 

&, HRSC (XV) Rt; (XVI)-C^n57Jl'5 
[0 0 5 9] WETJl'Sy+iJ-X^ajittttTe. 7 
«7^S:i9Afc£&£#ffl&&l;:8&bT:fe#. nn 

50 iafct-ic^r 2iro>*i&&*. ss^wtafe'vcoK 
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h y7)V*)H?7)l* J *D->\Z h U 7W;V7iRz 

*. 2: n *>®7)v* j *v>\t-m% v>r < , -a 
k (b) tmmtvr* Mia (B-D j&ftofrm 

WbiViU (B-2) rt#0**«VvCfei<. £ 
fc (B-l) (B-2) fgLftt&mLTb& 

[0 0 6 0] *«WTffl^6n«m^«lfc*^TH:, 
BfSfCir), (C) *»tbT, #* 
KHHRS (XVII) 

R 34 r A 1 Qs-r • ■ ■ (XVII) 

&1-2 0(D7;i/3^xSXttADy>^^U> r 

1-3 j TaanswarjvsntfAft; 

^**fflirJ«Jlt«t'r#*. (B) ]J»tUT 

(B-l) tUT^Lfc (A) «»CDS»^Hfl:^«li: 

IC, (C) *«7;P5r:9Aft^»tfffflractlcJ: 
oTJSViSttt»*Jli:3»tT**. tiS-KS (XVII) 

x£A, hUX^I^l^X^A, hU^y^DK^T 
;i^x*A, HMVr/^r^SxtfA, x*^;V7 
JI^X^A^DDF, ^XWH-^A^DUH, 

?)V7)V$-*lx/\<1 F5K F, ^x^7;l^x£A 
A-f F^-f F, x?;V7;^x^7AirX+^nU Ffcfc* 

[0 0 6 1] *f8Wfc*^Ttt. boS (A) , 

(b) stwfaKijscTffl^snfi (o mmmop 

Aftttttt, SiOi , Ah Oi , MgO, Zr 
O: , T i O2 , Fea Oj , B2 0 3 , CaO, Zn 
O, BaO, Th0 2 ^ZtlZOWS®* MX-li^U* 

ft»WWf&h*. Cn^CD^TiJ, tflCSiOi , A 

±£^0*S«S#£LT, MgCh , Mg (O 
C2 H 5 ) 2 tt£0??*^9Aftfr^*®IML £5 

ttft2S*tf*i:fc]»*T**. uCT, R"ttft*ftl 
-2 0©7;Wr^S. R3RSl-2 0O7;U3*vSX 
tt#*S6-2O07U-^», XM4Any>K?X 



(14) »B¥6- 1 7 24 2 3 

ttK*»l-2 0O7**;«ft*U ittO-2, j 
&0-2T**. 

[0 0 6 2] #*fl#£LTtt, flyxyi/*. 

#yi^>, #u^nifiv> i m#uxf t i» > * 

1-3 0 0 Mm, $?2;L<ttl 0-2 0 0 Mm, <fcD# 

W«*l/««*©ttT**y A-©«* 0 ©KBfcfc 
-5. Sfc, fiftOJtSlintt. I«l-1 0 0 0m ! / 
g, »tt<«5 0-5 0 0m* /g, SBft^iSteSfi? 
0. 1-5 cm 3 /g, ffi;L<teO. 3-3 cm 3 /gt 
ft*. Jt^BS(XM?L§«[C0V^n^^±ffittH$ia 

w*ftt«?L#«tfc w^tfBETtticaoTWsan 

•*y«7^'J*>-4rS**- V»-fX?-f f !g60 
^ #, 813 0 (1 9 8 3*) #JH) • SSfc, ± 

Efifftt, a«l 5 0-1 0 0 0*0. fif£L<&2 0 0 
-8 0 0t:T«llriEUTffl^-62:^«a*LK fifties 

[0 0 6 3] jfcfc *5!MIC^(tS#j»«l«^CDffiffli!l 
^iC^^TRWr*. »«ft»tbT (1) (A) 
t (B-l) J*»tft«V»*«ftfcfit (A) 

(B- 1) *#*JMb811/0. 1-1/1 0 0, 8F£L 
< ft 1/0. 5-1/1 0, ±D»*U<»41/1-1/ 

30 s<Dtom\z»z£5\zmf&ftz%^z®&m£v\f\ 

(2) (A) (B-l) «»t (C) 

v>*»£k:tt. (A) mt/ (B-l) jjE»t^jtttW 
E (1) 0«£i:H*T**#. (A) /£#/ (C) A 
»*;Wtttl/2 0 0 0-1/1, «F*U<«1/10 
00-1/5, cfcO»$L<«l/5 0 0-l/l 0CO 

[0 0 6 4] ^ (3) (A) (B-2) 
fc*Jfl»*«&KB. (A) *»/ (B-2) 
Jfc*tl/20-l/l 0 0 0 0, »^L<«1/100 
-l/2 0 0 0©«BIC»*J:5iCPI*»*ffl^-6©3»« 
atlK (4) (A) «»t (B-2) fig^t (C) 
«»fcft»^*»&Ktt, (A) /£#/ (B-2) 
%;PJtttttE (3) ©«^tH8T**39«. (A) 
/ (C) *»^E;Wtttl/2 0 0 0-1/1, #£L< 
ttl/1 0 0 0-1/5, ctO»^U<«l/5 0 0- 
1/1O©8BI:»<50^LK Z VMS fcfo\z& 

50 iaaaanovirnrt)j:<r». 
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(15) 



-17 2423 



27 



28 



[0065] st, mttmz^x\m\zim\*te * 

to*A£79> 9 1>9>, ^**>. +<?9> 9 * 
S±>, x#>, v^n^>^>, s^nM 1 

>, =«fcx? t l/> l jrDO^>*>ft£©tt«*** Iff 

S^ffiKtUTtt, -100-2 
0 013, S£E#£bTte*EE-10 0kg/cm 2 7? 
fx5©#-««n?***«. &tl<tt-50-100 
•C, »BE-5 0kg/cm 2 , S6IClff*L<ttO'-l 
0 0^, #E-2 0 kg/ cm 2 OffiBTfcSo 

[0 0 6 6] Z<D£o\ZLT%t>tlTc!gm*l'yj> 
0^;l/%, ffSKttO. 00 1-1 cfcOSfS a> 

b<teo. o o 1-1 2^;vxo«-&T*^rrs^fc3Wi& 

Kfeg Cu) (OmtLXm. 0 1-2 Or^Jy 
g, JJ£L<«:0. 0 5-1 Or^'Jy hJU/g-CfeS. 
St, ^©)g®tt*l/7^>^^>^A*M^#:o^ 
StCO^Ttt^iCHEttfel^, 1, 2, 

u*>iz>&mmtvxm^ 1 3 sici^^t^m 

^X-y 3 >^07h^77>f (GPC) T#a&t# 

(#yx3 t U>HJD *t, (Mw) 
-CI, 0 0 0-2, 0 00, 0 0 0, #SL<te5, 0 0 0-1, *30 



* 0 00, 0 0 OCDlSKlC&r), (Mn) 
T 5 0 0-1, 0 00, 0 0 OCDJBHfcSaOtfSSU*. 

(Mw/Mn) #3. 5HT. #£U 

#3. BSjHA^ifi^^Mft^WS^^KftD, ffl» 
filcLt*^ ^t:3£<Bi§CH£&*z:£#*S. 

[0 0 6 7] mU74>%7>?&&m£fr 
Rt 13 5^ U >*S#tffc < . WIB-^S ( I ) 

T?as*x««tt#ux>*6**-r6HBa (in) 

[0 0 6 8] 
[ft 17] 




(III) 



[0 0 6 9] (St, R 1 -R^RtfrnttttetHK-C 

»*. ) TS^n^iDiim RtttieHBaun 

T^S n*^1*# U x >^ 6 E&*T£HSj£(IV) 
[0 0 7 0] 
[ft 18] 




• • (IV) 



[0 0 7 1] Kf, R ll -R 20 £tfntef5g£[igi;-C 

^H-NMRoaBrcws^tr** c risnft^jtuj 

H6 7#, mim. i2 5 6^-y (1 9 6 4*0 , 
RtfH»6 9#, fg4^ J|l 2 (19 6 6 

¥) 0>«ft**#fcbfc. ) . St, £0*«£#tt, 

1 3 5 , Cx*u>4 3 ic^^^«6en^^::^d^, 



[0 0 7 2] gg&tt*U7>< >*7>^A&m£# 
ft. (©*£) TB«2tttl8BfcaWS# 

5%JK±, $?SL<H1 0-65%, iOffSLOil 

0$rgil 0I¥m«ltSD ICctO, 2 a : 4-3 0° S 

atfi-c**. 

[0 0 7 3] St, Z.<J)tem*VV4y*y>#k* 
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(16) 



ftH¥6-17 24 2 3 



29 

'Aamt&mVTKZ. tttt>*>. M) 13 C-N 
MRjffljgfcis^T, 1, 2, 

f-^SOt-^T19. 5~22. 5 ppmCDK-eSjffl^n 
£fc©<D5£, 21. 0~22. 0 p pmWHTgiSJStXS 

tr- ? © imai±B©* * *-r « e-* 

ffi»£fc© 6 0 %6U;T?& D> <n) ^S*2S!SH- 

(DSC) TfflSbfcH^ (Tm) itlOOWlT?, 
HfifcX>*;H;- (AH) #2 5 J/g£U:T**. 
RTm# 1 0 OC3tirett&KttC#Mff>*m&#2: 
H^Tferj. *3&9§©ga-r5£;r3t?tt£v>. c;: 

•e, Dsc©aiffi*fl=tco^m /^-*>x;i/T-a 

»DSC-7S!g«fflH. ^S^XUfflmTtC* 

ht. sa^e. 2 cc/#©jigT? i 9 o'cmaii. 
T3»ffl«j$bfc©^, 2 o < c/#©jiareSia*Tii 

fflSfrK ;i©SgT?TmRtfAH£ffl5£Lfc. 
[0 0 7 4] *»Wfc*l»Ttt. ^mtUy^>^y> 
ifhrn^m^U &£££#©:* U 7 
SUS'&©^ift<i:fc5 ; E;V5Ktc. fc^EfcfcJ: 9W£ 
«;Uf*8a. 13)V#*'»\,& X#*->», AD 

-f-ng, 75 /S. 7->*g&tf7Jk*>S 
fc£*£ISAT3. JICkSKLT. iJEHBSS (ni)-e 



30 



* (V) 
[0 0 7 5] 
[ft 19] 



i0 




(V) 



20 



[0 0 7 6] (sc*. z> &tfv {i^n-?n/Nny> 

nsm&©*ffiW£sictf£S£SAUTfc*-«5$(v 
i) 

[0 0 7 7] 
[ft2 0] 




[0 0 7 8] (a*. z« «-5-n-€n/NDy> 

£?TV>Tfe.fc<. Dtt**il?Xtt- (CH) , -C 
Hi £tkU D*i*«®?©«^xtt0~l 8©SS. 
Difi- (CH) , -CHa ©«£x+yte0~l 7©g 
R ll ~R»»RtfnttlHBini;T**. ) t? 
«3*l5li0gUIMS©* a>SStfnfc4>fc< tt>-a 

±engiC(iv)TS^ns#fti^^T. rot* 

legits d w*m®?-?h 0 . ROT** 'J x>S 



(VI) 



(CHj)-CH-CH-D 

©<§£, D#- (CH,), -CH, t?*5. 
[0 0 7 9] *«9Jfc*l'>T. *l/7^>ft^ig»i!e^ 
40 IC, ttEMMMfATSiWiCfctt. ^k7^>S 

•e-fc o . * u 7 a >&*ffifojg£ic 

ft 1*3 & £©£ft K«fc t> T3rS©WlgSS«X 
•f£iliOT#5. SHS©*AStt. *W7-f>*7 

>^A*a-&«:t>©*p7w xa^ffifng^os***; 

eU. ff£b<fil 0**X«±. iDJFSKttlS 

**xr±. St>»sb<tt2 o^hxskkx&z. m 
ASOT**X*«TI;rai6g©S:frsat4>fc<. £<4 
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&l§¥6-1 7 2 4 2 3 

32 



31 



(i) *KS0»A 



*I/7-f >»5>*A^^fc*B*«IA-r**S ^*»T0fflO»fi!>7** U fct*t»&fO*a53jft* 

fc«a2®*BB£J:*aB*8*"rsBfc (n) ft*. 

ra»7>^-^AS^^:(Dfflg|^»ittffi(D#aTX«# 20 [0 0 8 2] (iv) =hD3t 75/SO»X 

il^f^^A, ^^Xf>, irl^a^DBfc ttlC3V>TfcM*l;:Mfittav»ft i§#£>x h Dfci*$) 

•eft*£UfcflBft2fc£*. B7>#>B&a£fcJ; (MAIfXSm BB. «B7*y^a2) T^af 

(-) *»ft^©Aoy>xiiAny>**« sztickD, MfcS*J:<ffaa£jMftMI&n 

»TrtlC-t?H±©*«K**«rr5 [0 0 8 3] (v) 7y;«©iX 

fls£fttt, >tt^*»li^JC»1-*ftlDJE*, 7^S$*A-r**feJwO^Ttt«flCfill8tta^^ 

cDTfe^T (2aa±©*BS£*bT^T, ^o-^ 20 *t*6a*B6Wllftf|Fffia«c:fcTJK»J:<7S/ 

tt, ^yy-bn-jir, 3 t *yu3-*a2©?*-*' [00 84] (vO xw>1©sa 

fc£*a»9«*tfSft«. *®B, ^U>XE*tLT X;J/*>*0«A*ftlCt3V5Ttt»lC*IBtta^^ M 

»6nTv^7;io s tHof*jniEiS, /whd#i/-> Atfx;p*>ftKJitLT**a» f %mmm, mm 

a>a*<*fcEjfc «B»i^a£0**S/*Bfc 8, jrnnx;j,*>«aif*fflVi*j:tT#afc«»± 

t«<K*«bEJ6a£fc±oTfe*MI«»A1"*C <»A-r*21fc**T**. Efctt> >B9>y 

[0080] (ii) vi»iMH)ttt-caaii*n«^ s»x«is»ttSiTOE 

**#*$/^»©»x*Sto^Ttt»fcligBtta^ JtoWf*U>. KSIKfiE^oaS 

**. ^U7>r>tt^iSlaie^oKfl:lCck^*fe #Tf*g s> ickoTBSBHSn***, fl&tfBttJfc. * 

-f >tt^BftB^OfWPE«:fcJ:-63Srtt, fJk ^h>, X— r;Hfctfc:BftB#a£*«ffl^6n 

KM <B^>#>B#y*Aa£) a£K«k*Bfls. £UTm>Tt><fcK *fcE«0a«*ttiM*Ut> 1 0 

(□) »y**E*ttto «*Ti/-f>Bae toE o«T**i&B*«a<, «*Mfcx^*>aw»ASh 

*BictD*m (a) **;wbttJH (W*j£7jv*;u Tv^nOTE««cj:^±^fe^SAUTfe^^t)a^. 

U?*A) E*ft©K^^;WbE«:afT7y;WkSB [0 0 8 5] (vii)Any>05*A 

[0 0 8 1] (iii) X#*v£<0*JA tlSfcOWTtt»fc«Btta^*«, BAtt*l^7-r >tt^ 

*l^7^>^7>^A*S^fcx^vS^A*r^ 4? BftB^lc, #ttK:ftoTAoy>ft*B^Any>ft 

*ttfcoV*T«»l;:MBttav»#, *W:7*>tt*fi» ttiDS-fr*;ifcK«fc»), Any>fc»A"F*;:i:*«-C# 

«S^©Bftlc«ksm »?rtlc-^a±©x#*>'» *. ttAoy>ft*#ti,Ttt, WAfcfi&fc**, £fc 

t«rr»ftftBo*k7-f >tt^fi»«^cofrtDE *», a^ft**adf, »*t<M*fc**atf3«>ft 

*m%G<DmMz±Z>jj&<DWtLT\t, M) B* A£. 3£i&, -Bft*B, -«ft3^B, 

®, BBB. BftA*BajfOBBlcJ:«B^ (□) -*ft3 9«af3W|Slf tnsoifT**. 

t>^>#^7^ U>B#af©*H#^7-r U>Bff -taik^Batf-jafta^B^ffB-c**. Any>o 

<fc*8te, (/\) M-wi*. ^>yxf>, ^u^x ADy>dtttW). o 5fifi%a±, »^u<«o. 52 

>ft*«a£©liai©#aTXtt^!SF«ETTOBB{fc* 5» BXK± % <tDff^L<ttiaS%a±{ca5ci:5JC^ 
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(18) 

33 

*fMc»*snavi. sis©ii«tt^i*u 5 b i o o % 

T**&Bttfc<* *KttlCAny>#*A3nTfr>n 
[0 0 8 6] 

HBW 1 20 

§glc, H*x>2 0 03»jyyhA ( lStt«H5*« 
(CuSO< -5H 2 O) 17. 8g( 7 15Ut;W * 
«ktfhU^5 t *7*5n^A2 4 5UUy (2 5 0 
SU^JM £A*L 4 0 < CT?8l»IBKJ6:S*fc. ^© 

» 6.7gSff&. £©fe©©«tt(»Tttfc,fcD»e 
Lfc#^Stt6 1 OTfcofc. «fSB86 2-3 2 # 
5 3 9 m®m\zmr3< l H-NMRffl£tC<fc*B«S 

aaSBX^^h^iBMTit TA1-CH3 J Jg£ 

>l¥C*ViTL 0 0. 5 p pm©ttHfc*6tt*. 

fh7/^V7>©/nh>y^ (Oppm) *t 

TA1-CH3 J je^{cs^<^^;^nh>^s^< 

■MMfcfeftfcft. CCO TA 1 -CH 3 j *S£fc*:J 

b)\'X>0)*3 L )V7uh>*/!fi'M. 3 5 p pm 30 
*»«:LT«EU -0. 1 — 0. 

5 p pm) t1&(Dm%&ft 0 — 0. 1 p pm) 

fcfc0ttfcfc*lC. 8S««^^fr(D4 3XT»t? 

[0 0 8 7] HS^2 
?MV7>*x<>A©PIfi 

^n^^>^7;^n^>tf> (i 5 2 3U J E/W £:/ 

MD7x-JVUf»)A^Efifl:i*4 SSUt^t* 40 
fcLTUfc. *V>T, UWAfhHX CO*7;U 



^§§¥6-1 7 24 2 3 

tD7xZW ami 6 3U«W:MJn-:/y*7> 

h?*X (^>^7WP7x-JW HKhUn-^ 
;P7>*x9AfcafeHftfcl/T 12. 8 5 U*;14I* H 

[0 0 8 8] HSW3 
S&&Bfc£fc©iSK 

*»K:«E-3TIMU l H-NMRfc±DB»©fc£4& 

?)W)M ^3-»)A^D'JF (SUED 
-OxXJl/ (v^n^>^vX-JP) (x^^vU 
;» yJ^^Ay^DUH (tt&2) 

^^;^>u;wt*x (2, 4-^^>^n^>^^ 

[0 0 89] M£#!l 

n®m i o o o * u u v V)iow$mK&mz, bjv 
x>4 0 05UUyh;k HMvy^kr^sx^A 
l osu^&xn* tst>\zmmmio*?)i>7)i>$/ 

(MAO) 5^U^B;i/^AnT5 0 , C^ft3iaU 

fc#£H&Lfco ZLtiiz, £x W>fz;w tfx (v 

^f* 5 /U*) y^-^A^D'JF OttttED 0.0 

i ^ u 1 v ? d ^ > * >?x > i o o ^ y 

*n-fnh^X>**l3UTjDA, 7Dt!U>£6.0k 
g/cm 2 • GT2»IBM^Lfc. aSHTft, *»S 

^#68. 6gftH&. GPC (SB; **-*-XAL 
C/GPC 150C, *7A ; 3C7-STSKHM+ 
GMH6X2, «L03UUyh*/». tf'JX^k 
>&£) »&te*B:Mwl 0580 0, Mn3640 
0, Mw/Mn2.9 1t*0, ffi^&g Ct?) HI. 0 5 

JgLfcfc::^ 13 2t:, 16ftfi:x>^JHr-tt55. 8 

fe^fc. I RSJ^lCttO 16 10cm -1 , 940 

&\Z&*t*£V-9Wm<05*>> 21. 0-22. Opp 

Wtt«7. 6 3 fc. (ttBA) 

[0 090] SiiW4-7 

»iaic*-r«^*ftfcT. aiiwifc!pi;T»s^ft 

[0 0 9 1] 
[Hi] 
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(19) ft§!¥6- 1 7 24 2 3 

35 - 36 





£ * %. ft 


( 1 'J 


U 'J* A) 


U 'J *A0 


CO 


MBA) 


(0. 0 1) 


MAO 
(5) 


?#o<y*3jy 
(10 0) 


5 0 


mot #— .| sv 

S3j£#l2 
MfSB) 


««2 

(0. 0 0 3 ) 


(0. 0 0 3) 


SMtKy^iy 
(4 0) 


4 0 


(»C) 


mm 3 

(0. 0 0 5 ) 


MAO 
(3 0) 


*y 

(1 0) 


3 0 


(*»D) 


(0. 0 0 3) 


(0. 0 0 3 ) 


*y 

(4 0) 


4 0 







«* * 
(g) 




MBA) 


6 8. 6 


7. 6 3 


Sit fid 2 
(«I8) 


5 7. 9 


1. 1 0 


(ilC) 


5 8. 2 


0. 7 4 


«fl4 
(«»D) 


4 6. 3 


3. 5 3 



[0 0 9 2] [*2] 



—197— 



i 



(20) ftH¥6-1 7 24 2 3 

37 38 







GPC 


DSC 


Mw 


Mw/Mn 


Tm (*C) 


AH (J/g) 




105800 


2. 9 1 


1 32. 0 


5 5. 8 


Haw 2 


25200 


2. 7 7 


1 4 2. 3 


6 3. 2 


Sit ©13 
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